Determination of glycine in biofluid by hydrophilic interaction chromatography coupled with tandem mass spectrometry and its application to the quantification of glycine released by embryonal carcinoma stem cells.
Because glycine plays a prominent role in living creatures, an accurate and precise quantitative analysis method for the compound is needed. Herein, a new approach to analyze glycine by hydrophilic interaction chromatography (HILIC) coupled with electrospray ionization tandem mass spectrometry (ESI-MS/MS) was developed. This method avoids the use of derivatization and/or ion-pairing reagents. N-methyl-D-aspartate (NMDA) is used as the internal standard (IS). The mobile phase for the isocratic elution consisted of 10 mM ammonium formate in acetonitrile-water (70:30, v/v, adjusted to pH 2.8 with formic acid), and a flow rate of 250 μL/min was used. Two microliters of sample was injected for analysis. The signal was monitored in the positive multiple reaction monitoring (MRM) mode. The total run time was 5 min. The dynamic range was 40-2000 ng/mL for glycine in the biological matrix. The LLOQ (lower limit of quantification) of this method was 40 ng/mL (80 pg on column). The validated method was applied to determine the dynamic release of glycine from P19 embryonal carcinoma stem cells (ECSCs). Glycine spontaneously released from the ECSCs into the intercellular space gradually increased from 331.02±60.36 ng/mL at 2 min in the beginning to 963.52±283.80 ng/mL at 60 min and 948.27±235.09 ng/mL at 120 min, finally reaching a plateau, indicating that ECSCs consecutively release glycine until achieving equilibration between the release and the reuptake of the compound; on the contrary, the negative control NIH/3T3 embryonic fibroblast cells did not release glycine. This finding will help to improve our understanding of the novel effects of neurotransmitters, including glycine, on non-neural systems.